Alpha-tocopherol, an exogenous factor of adult hippocampal neurogenesis regulation.
In previous work, we found that adult hippocampal neurogenesis in rat is affected by vitamin E deficiency. Because vitamin E deficiency is a complex condition involving numerous biological systems, it is possible that its effect on postnatal new neuron production could be mediated by unknown changes in different factors that in turn play a role in this process. To clarify if vitamin E plays a direct role in regulating hippocampal neurogenesis, we studied the neurogenesis in adult control rats and in adult rats under supplementation with alpha-tocopherol, the most important compound of vitamin E. The alpha-tocopherol level in control and supplemented rats was monitored. Qualitative and quantitative analysis of cell proliferation and death was carried out and expression of immature neuron markers PSA-NCAM, TUC 4, and DCX was investigated in hippocampus dentate gyrus. alpha-Tocopherol levels increased significantly in both plasma and brain after supplementation. Cell proliferation was inhibited in alpha-tocopherol-supplemented rats, the number of dying cells was reduced, and the number of cells expressing the immature neuron markers was increased. The results obtained confirm and extend the idea that vitamin E is an exogenous factor playing a direct role in regulation of different steps of adult hippocampal neurogenesis. Some hypotheses about the possible mechanisms underlying the complex action of alpha-tocopherol, related to its antioxidant and molecule-specific non-antioxidant properties, are proposed and discussed.